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(54) HEAT EXCHANGER 

(57) A heat exchanger, which has tubes (2) for heat 
exchanging of a medium, header pipes (4) for distribut- 
ing and collecting the medium, and connectors (8) for 
connecting an external pipe for supplying or receiving 
the medium assembled and brazed into one body, 
wherein the connectors (8) are provided with stepped 
sections (83) in order to prevent flux and a brazing 



material for brazing from entering a joint face (82) with 
the external pipe. The stepped sections (83) are contin- 
uously formed on the entire outer periphery of the con- 
nector (8). The joint faces (82) are respectively 
arranged to face downward with respect to a vertical 
plane when the flux is applied. 



FIG. 5 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a heat 
exchanger of a type which has an external pipe for sup- 
plying or receiving a heat-exchanging mecfium con- 
nected to a header pipe through a connector. 

BACKGROUND ART 

[0002] A parallel flow type heat exchanger generally 
comprises tubes for heat exchanging a medium and fins 
for promoting the heat exchange of the medium which 
are alternately layered, and header pipes which are 
respectively disposed on both ends of the tubes to dis- 
tribute and collect the medium. Each header pipe is 
closed its top and bottom end openings by caps, divided 
its interior by partition plates, and provided with an inlet 
connector for connecting an external pipe for supplying 
the medium or an outlet connector for connecting an 
external pipe for receiving the medium. By configuring 
as described above, the medium is introduced into the 
heat exchanger through the inlet connector, flowed in 
the tubes to travel a plurality of times between the 
header pipes to perform heat exchanging with outside 
air, and is discharged through the outlet connector. 
[0003] The connector may be formed to have a 
larger size or provided with a fixing screw hole so to also 
serve as a bracket for attaching the heat exchanger. 
[0004] Such a heat exchanger is produced by 
assembling respective members, such as tubes, fins, 
header pipes, caps, partition plates and connectors, to 
configure the heat exchanger into one body and brazing 
the assembled body. The respective members are 
made of a metallic material which has a brazing mate- 
rial clad on its surface, and assembled into one body by 
using jigs and the like. The assembled body is conveyed 
into a furnace and brazed into one body by a heat treat- 
ment. 

[0005] The flux for brazing is applied after assem- 
bling the respective members by spraying a suspension 
containing the flux. The flux serves to remove an oxide 
from a base metal and the brazing material and to pro- 
tect the surface of the base metal. 
[0006] Particularly in recent years, a conveying 
means such as a belt conveyor is used to automate a 
production line for applying the flux and brazing for 
mass production of the heat exchanger. 
[0007] The aforesaid connector is required to pre- 
vent lumps of the brazing material and the flux from 
adhering to the joint face with respect to the external 
pipe. If the joint face is contaminated by the flux and the 
brazing material, airtightness between the connector 
and the external pipe is lost, causing leakage of the 
medium. 

[0008] A cover is conventionally used to cover the 
joint face when the flux is applied and the brazing is per- 
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formed. But it is not satisfactory because the flux and 
the brazing material tend to flow along the surfaces of 
the header pipes and the connector and enter the cover. 
[0009] Therefore, it is an object of the present 
5 invention to provide a heat exchanger which can pre- 
vent a joint face of a connector with respect to an exter- 
nal pipe from being contaminated by flux and a brazing 
material among others. 

10 DISCLOSURE OF THE INVENTION 

[0010] The invention recited in claim 1 is a heat 
exchanger, which has tubes for heat exchanging of a 
medium, header pipes for distributing and collecting the 

15 medium, and connectors for connecting an external 
pipe for supplying or receiving the medium assembled 
and brazed into one body, wherein stepped sections are 
formed on the connectors in order to prevent flux and a 
brazing material for brazing from entering joint faces of 

20 the connectors with respect to the external pipes. 
[0011] Thus, the heat exchanger of the present 
invention can prevent the joint face of the connector with 
respect to the external pipe from being contaminated by 
the flux and the brazing material because the connector 

25 is provided with the stepped sections to prevent the flux 
for brazing and the brazing material from entering the 
joint face with the external pipe and can keep airtight- 
ness between the connector and the external pipe. 
Therefore, the medium can be prevented from leaking. 

30 [0012] In other words, the stepped sections can 
change a flowing direction of the flux and the brazing 
material which flow along the surfaces of the header 
pipe and the connector and can accumulate them at the 
stepped sections to stop them before entering the joint 

35 face. 

[0013] The joint face is often formed a screw hole 
for fixing an external pipe and a screw hole for support- 
ing the heat exchanger, and such screw holes can also 
be prevented from being contaminated by the flux and 

40 the brazing material. 

[0014] The stepped sections may also be config- 
ured to engage an airtightness inspection jig used to 
check airtightness of the heat exchanger. 
[0015] The invention recited in claim 2 is the heat 

45 exchanger according to claim 1, wherein the stepped 
sections are continuously formed on the entire outer 
periphery of the connector. 

[001 6] Thus, the stepped sections are continuously 
formed along the entire outer periphery of the connec- 

50 tor, so that they can thoroughly stop the flux and the 
brazing material before entering the joint face. 
[0017] The invention recited in claim 3 is the heat 
exchanger according to claim 1 or 2, wherein the joint 
faces are respectively arranged to face downward with 

55 respect to a vertical plane when the flux is applied. 
[001 8] Thus, since the joint face is arranged to face 
downward with respect to the vertical plane when the 
flux is applied, dripping of an extra portion of the flux 
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can be prevented "by the stepped sections, and mainte- 
nance of production facilities such as a belt conveyor for 
conveying the assembled body, a floor within the fur- 
nace and the like can be eased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

Fig. 1 is a front view of a heat exchanger according 

to an embodiment of the present invention; 

Fig. 2 is an appearance view showing the essential 

portions of the heat exchanger according to the 

embodiment of the invention; 

Fig. 3 is a perspective view showing a connector 

according to the embodiment of the invention; 

Fig. 4 is a top view of the connector according to the 

embodiment of the invention; and 

Rg. 5 is a schematic view showing application of 

flux according to the embodiment of the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] An embodiment of the invention will be 
described in detail with reference to the accompanying 
drawings. 

[0021] As shown in Rg. 1, a heat exchanger 1 of 
this embodiment comprises a plurality of tubes 2, 2 lay- 
ered with fins 3. 3 intervened between them and header 
pipes 4, 4 which are disposed on both ends of the tubes 
2, 2, and the tubes 2, 2 and the header pipes 4, 4 being 
connected to communicate mutually. The tubes 2, 2 per- 
form heat exchange of a medium, and the header pipes 
4, 4 distribute and collect the medium. 
[0022] The header pipes 4, 4 are closed their top 
and bottom end openings by caps 5, 5 and mutually 
supported by side plates 6, 6 and have a round tubular 
shape which is divided its interior at predetermined 
intervals by partition plates 7, 7. And, connectors 8, 8 
are mounted on required portions of the header pipes 4, 
4 to connect external pipes (not shown) for supplying or 
receiving the medium. 

[0023] The tubes 2, 2 and the side plates 6, 6 are 
inserted their both end portions into and connected to 
the respective header pipes 4, 4. The side plates 6, 6 
support the header pipes 4, 4 and also hold the layer of 
the tubes 2, 2 to reinforce the structural strength of the 
heat exchanger 1 . 

[0024] In the above structure, the medium taken in 
through one of the connectors 8, 8 flows to meander a 
plurality of times to travel between the header pipes 4 
and 4 in a predetermined group unit of the tubes 2, 2, 
flows through the tubes 2, 2 while heat-exchanging, and- 
is discharged from the other connector 8. And, the heat 
exchange by the medium is promoted by a heat radia- 
tion effect of the fins 5, 5 disposed between the tubes 2, 
2 and the side plates 6, 6. 

[0025] The tubes 2, 2, the fins 3, 3, the header 



pipes 4, 4, the caps 5, 5, the side plates 6, 6, the parti- 
tion plates 7, 7 and the connectors 8, 8 for the heat 
exchanger 1 are respectively made of a metallic mate- 
rial having a predetermined shape and a brazing mate- 

5 rial clad and are assembled into one body by jigs, and 
the assembled body is brazed into one body. Particu- 
larly, the tubes 2, 2, the fins 3, 3 and the header pipes 4, 
4 are formed by roiling a brazing sheet which is previ- 
ously clad with a brazing material. 

10 [0026] As shown in Fig. 2 to Rg. 4, the connector 8 
of tiiis embodiment is configured to flow the heat- 
exchanging medium from an external pipe to the header 
pipe 4 or from the header pipe 4 to the external pipe 
through a communication port 81. 

15 [0027] The connector 8 and the external pipe are 
connected by securely contacting a joint face 82 near 
the end of the communication port 81 with a joint face of 
the external pipe. 

[0028] And the connector 8 is formed a plurality of 
20 continuous stepped sections 83, 83 along the entire 
outer periphery of it. Functions of these stepped sec- 
tions 83, 83 will be described afterward. 
[0029] A base end of the communication port 81 is 
brought into the header pipe 4 by inserting an insertion 
25 section 84 protruded from a back face 85 of the connec- 
tor 8 into the header pipe 4. Specifically, openings (not 
shown) are formed at required portions of the header 
pipes 4 to insert the insertion sections 84. And, the con- 
nector 8 is fixed by brazing the insertion section 84 and 
so the back face 85 to the header pipe 4. The back face 85 
is formed to have a curvature and an appropriate area 
to externally fit to the outer surface of the header pipe so 
to provide the connector 8 with sufficient supporting 
strength. 

35 [0030] A screw hole 86 for fixing the external pipe 
and a screw hole 87 for supporting the heat exchanger 
1 are formed on the joint face 82. In other words, the 
connector 8 of this embodiment is also used as a 
bracket for supporting the heat exchanger 1 . 

40 [0031] After flux F is sprayed to the aforesaid 
assembled body as shown in Fig. 5, the assembled 
body is conveyed into a furnace and brazed by a heat 
treatment. 

[0032] As shown in the same drawing, the flux F is 
45 prevented from entering the joint face 82 by means of 
the stepped sections 83, 83 formed on the connector 8. 
Specifically, the flux F flowing along the surfaces of the 
header pipe 4 and the connector 8 is disturbed by the 
stepped sections 83, 83 before entering the joint face 82 
so and changed its flowing direction or accumulated at the 
stepped sections 83, 83. Thus, the joint face 82 is pre- 
vented from being contaminated by the flux F. 
[0033] The brazing material clad on the surfaces of 
the respective members is melted by the heat treatment 
55 to flow the surfaces of the header pipe 4 and the con- 
nector 8. The brazing material is also disturbed by the 
stepped sections 83, 83 before entering the joint face 82 
and changed its flowing direction or accumulated at the 
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stepped sections 83, "83. Therefore, the joint face 82 is 
prevented from bang contaminated by the f tux F. 
[0034] Particularly, the stepped sections 83, 83 of 
this embodiment are continuous over the entire outer 
periphery of the connector 8, so that the flux F and the s 
brazing material are thoroughly stopped before the joint 
face 82. And, reliability of preventing the contamination 
of the joint face 82 due to the flux F and the brazing 
material can be further improved by disposing the 
stepped sections 83, 83 in multiple numbers. 10 
[0035] In this embodiment, when the flux F is 
applied and the brazing is made, the joint faces 82, 82 
of the connectors 8, 8 are positioned to face downward 
with respect to the vertical plane. 
[0036] As described above, when the joint faces 82, 15 
82 are faced downward with respect to the vertical 
plane, dripping of extra portions of the flux F and the 
brazing material is stopped by the stepped sections 83, 
83. As a result, maintenance of production equipment 
such as a belt conveyor for conveying the assembled 20 
body, a floor within the furnace and the like can be 
eased. 

[0037] After brazing, one of the connectors 8, 8 is 
closed, and a gas is injected through the other connec- 
tor 8 to perform an airtightness test to check the leak- 25 
age of the medium. The stepped sections 83, 83 of this 
embodiment are designed to engage an airtightness 
inspection jig (not shown) used for the airtightness test. 
[0038] As described above, in the heat exchanger 
of this embodiment, the connector is provided with the 30 
stepped sections in order to prevent the flux and the 
brazing material for brazing from entering the joint face 
with the external pipe. Thus, the joint face of the con- 
nector with respect to the external pipe can be pre- 
vented from being contaminated by the flux and the 35 
brazing material, and airtightness of the connector with 
the external pipe can be maintained. Therefore, the 
medium can be prevented from leaking. 
[0039] In other words, the stepped sections can 
change the flowing direction of the flux and brazing 40 
material flowing along the surfaces of the header pipe 
and the connector and accumulate them at the stepped 
sections to stop them before entering the joint face. 
[0040] And. when the screw hole for fixing the exter- 
nal pipe and the screw hole for supporting the heat 45 
exchanger are formed on the joint face, these screw 
holes can be prevented from being contaminated by the 
flux and the brazing material. 
[0041] The stepped sections may be configured to 
engage the airtightness inspection jig for testing airtight- so 
ness of the heat exchanger. 

[0042] The stepped sections in the heat exchanger 
of this embodiment are continuously formed on the 
outer periphery of the connector, so that the flux and the 
brazing material can be stopped thoroughly before 55 
entering the joint face. 

[0043] And, in the heat exchanger of this embodi- 
ment, the joint face is arranged to face downward with 
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respect to the vertical plane when the flux is applied and 
the brazing is made, so that dripping of the extra por- 
tions of the flux and the brazing material can be pre- 
vented by the stepped sections. Therefore, the 
maintenance of production equipment such as a belt 
conveyor for conveying the assembled body, the floor 
within the furnace and the like can be eased. 

INDUSTRIAL APPLICABILITY 

[0044] The present invention is a heat exchanger 
which can prevent a joint face of a connector with 
respect to an external pipe from being contaminated by 
flux and brazing material, so that airtightness between 
the connector and the external pipe is not degraded. 
Thus, the invention is particularly suitable for a heat 
exchanger of a type in which a medium has a relatively 
high pressure. 

Claims 

1. A heat exchanger, which has tubes for heat 
exchanging of a medium, header pipes for distribut- 
ing and collecting the medium, and connectors for 
connecting an external pipe for supplying or receiv- 
ing the medium assembled and brazed into one 
body, characterized in that: 

stepped sections are formed on the connectors 
in order to prevent flux and a brazing material 
for brazing from entering joint faces of the con- 
nectors with the external pipes. 

2. The heat exchanger according to claim 1, wherein 
the stepped sections are continuously formed on 
the entire outer periphery of the connector. 

3. The heat exchanger according to claim 1 or 2, 
wherein the joint faces are respectively arranged to 
face downward with respect to a vertical plane 
when the flux is applied. 
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